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FuRPosE. This advisory circular describer standard8 for the design,
installationi  and msintcnance  of runway centerline and touchdown zone
lighting ryrtema.

CAHCELLATION. AC 150/53404B,  Inrtallation  Details for Runway Centerline
and Touchdown Zone Lighting Sy8tema, dated May 6, 1969, is cancelled.

REFEBm?cES. The publications listed under Appendix 1, Bibliography,
are applicable to this advisory circular.

EXPLANATION CF REVISICNS. In addition to minor changer in the text,
the following major revisions have been de:

a . Criteria and details added for the installation of inpavement
trarmfonmr  hourings  and conduit 8y8tet88  in new rigid and
flexible pavemsnt; also applicable to overlays.

b. Deleted 8teple88-type  regulator8 and control peaelr from  drawinga.

HCWTCOBTAINADDITICDALCCDIES. Additional copieu  of thir advisory
circular may be obtained from the Department of Transportation,
Publication8 Emotion,  TAD-443.1,  Washington, D.C. 2059G.

WILLIAMV.VITALE
Director, Airport8 Semite
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2.

3 .

INTRODUCTION.' RUnWaY  centerline and touchdown zonk lighting systems
are designed to facilitate landings, rollouts, and takeoffs. The touch-
down Zone light8 are primarily a landing aid while the centerline
lights  are wed for both landing and takeoff operations.

SEtECTION CRITERIA. Runway centerline lights and touchdown zone lights
are required for Category II and Category III runways and for Category I
runway8 used for landing operations below 2,400 feet (750 m) Runway
Vi8ualRange  (RVR). Runway centerline lights are'requlred  on runways
used for takeoff Operation8 below 1,600 feet (480 m) RVR. Although
not operationally required, runway centerline lights iwe  recomnended
for Catctgory I runways greater than 170 feet (50 m) in width or when
used  by aircraft with approach speeds over 140 knots.

CQNFIGURATION.

a. Runway Centerline Lizhtlnq.

(1) .Locatlon.  The lights are located along the runway centerline
'mt (15 m) intervals as shown in Figure 1. The line

(2)

(3)

of lights is offset a maximum of 2 feet (016 m) to either the
right or left side of the runway marking and should be to the
opposite  side of the centerline marking from the major taxlway
turnoffs.

En,Lsr  u.The last 3,000-fo&  (900 m) portion of the light-
ing system is color coded to warn pilots of the impending
runway end. Alternate red and white lights are installed as
seen from 3,000 feet (900 m) to 1,000 feet (300 m) from the
runway end, and red lights are installed in the last l,OOO-foot
(300 m) portion.

Displaced Threrrhold. On runway8 having centerline lights, the
centerline lights are extended into the displaced threshold
area. Sf the displaced area i.8  not used for takeoffs, or if
the displaced area is used for.takeoffs  .but is less than 700
feet (110 a) in length, the centerline l&hts are blanked out
in the landik direction. For displaced threshold areas over
700 feet (110 m) in length and used for takeoffs, the centerline
lights in the di8placed  area are circuited separately from the
centerline lights  in the nondisplaced runway area to permit
turning "off"  the centerline lights in the displaced area
during landing operations. If the displaced threshold area also
contains a medium intensity approach li@t  system, the control
of the approach lights and displaced threshold area centerline
lights are interlocked to insure that when the approach lights
are "on@ the displaced area centerline lights are "off" and vice
.veraa. If the displaced threshold area contains a high inten-
sity approach lighting system, separate circuiting of the cen-
terline lights in the displaced area is not required since
the high intensfty  approach lights will "wash  out” the center- *
line lights.

Par1 .
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l b. Touchdown Zone Lighting. Touchdown zone lights consist of 2 rows of 7
transverse light bars located symmetrically about the runway center- .h

,. line as shown in Figure 2. Each light bar consists of 3 unidirection-
al lights facing the landing  threshold. The rows of light bars extend
to a distance of 3,GOO  feet (900 ml,, or one-half the runway length
for runways less than 6,000 feet (1 800 m), from the threshold with
the first light bars located 100 feet (30 m) from the threshold. *

4. DESIGN,

a. Seauence  of Installation. The installation of inrunway  lights should
be done, if possible, while the runway is under construction or when
an overlay is made. This would allow for the installation of L-857
light base and transformer housings with a conduit system which is
preferred. Even though lighting may not be programmed at the time of
runway paving or overlay, installation of bases and a conduit system
should be considered for future installation of inpavement lighting.
Installation of the lighting system after paving is.completed  is very
costly and requires a lengthy shutdown of the runway.

b. Lavout. Provide a design drawing showing the dimensional layout
of the centerline and touchdown zone lighting systems prior to
construction. Correlate this design with current airport drawings
to utilize available ducts and utilities and to avoid conflict
with existing or planned facilities.

c. Runwav Centerline and Touchdown Zone.

(1) Li&t  Fixtures and‘wires. Design these systems for one of the
conditions listed below: .

‘(a) In new rigid pavements and new flexible pavements, provide
access to cables and transformers through the use of
conduits and L-857 transformer bases. This type of
installation will reduce downtime and repair costs when
the underground circuits require maintenance. See
Figures 3 and 6.

(b) In pavements being overlaid, a base and conduit system
as shown in Figures 3 and 6 may be used. This provXdes
the advantages listed in (al above.

(c) In existing pavements, provide recesses or holes for the
light-fixtures and shallow sawed wireways  for electrical
conduc  tore. This method does not require the installation
of bases and conduits. See Figure 7.

I
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(2) Blectrical  Powu. Derign 8ach ryotem 88 8 20-ampere  sari88
circuit wing 8 conat8at  currmt  ngur8tor.  !!&8pt for
rp8d81 Oni8r8 , regulatora  m rupplied  with pripvty  input
rrtinga  of 2,400 volte. &09id8 e8ch light  fixture with 8
20/6.6-empere,  200-w&t 0uulating  truufomr.  To 8rtimte
the 8is8  (kibw8tt c8p8city)  of th8 coMt8nt  current regul8tor,
811OU 250 U8tt8  for 88ch 2m--tt  light fiXtUZ% p1U8 1088e8
in t& f88&c8bl8  from tit8  regul8tor  to the light loop.

0) El8CtriC81  COUtrOl. m the c@ntatliM  lighting ~8tOlU'8
COUtrOl8  ind8#bMd8nt  Of th8 tOu&dOM%  8OM li&tiI&  8y8teIll
+ud thg high +t8neity  muway edge lightr.  Nonml control
circuit  18 120 vdc. 580 8paci81  cmrid8r8tionr  a8xt  p8r8gr8ph.
Rovid8 8p8re  Win8  in the control c8b18  for future ure; 88
8 primi-, 20 perC,ent  i8 reCOmmrradad.

d,. S~ecirl  Conaider8tionr.

(1) The load on the acrc0nd8rv  of w 7Obw8tt  ina-m
Iffomeg rhould  not exceed the 18atp load plur 0.60  ohm.
it ie not pr8ctic81  to 8t8y  within thi8 limit, u8e 8 300-Wett
inrul8tin~*tr8neformr.

(2) vOlt8m drop b8tweex% control  tower 8nd regulator Dmr8t be con-
Abred. C-trOl Vdt*@ 8t the Mpl8tor muat  be 100 Volt8
G8fnimum). If thir  volt8~~cumot  be uwint8ined,  either an
8uxili8ry  10~ CUmaIt & relay  lprrt be in6talled  8t e8Ch
regulator  or 8 low vok8ge DC rm0t8 control circuit ma& be
-PfW@d. In 8- iMtMC88,  it Will be Mr8 WOIKIdC81,
b8C8w8 Of pYt8Zi81  COlt8, t0 iMt811 8 low VOlt8@ w control
circuit even thou@ the volt8ge drop i8 within 8cCept8ble
limit8  with the rt8nd8rd  120 VU 8yltOm.

8. b8CifiC8tiOM 8d stUid8rd8.

(1) &uiDMaat 8nd m8teri8& covered by rpecific8tionr  are referred
to by 8d9i8OZy circular numberl.

(2) Dirtribution truu.fonmrr. oil ruftcher. e reu
t8MiMk blocka,  trUWfer %?81898.‘d%rfyLf .'br&&,  8&j 511
other copIpwrci81 item of electrical 8quipment  not covered by
Fed8r81  Aviation AdEiUiltr8tiW  8~CifiC8hI8  lnwt  COOfOrm
to the 8pplic8bl8  ruling8  ud 8td8rd8  of the electric81
induetry.
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b . Light  Fixtutee.

d .

e.

f.

I*

Page 4

0)

0)

Provide runway centerline light fixture8 that conform to

Provide touchdowa,tone  light fixturea, that conform to AC
150/534537,  L-8S0 Class  B (Unidirectional).

Insulatinn  ‘fran8former8. Provide 2000watt  inrrulating tramformer
(L-844) that conform to the requiremmt8  of AC lSO/S34S-33,  and
3000watt  insulating tranefonmrs  that conform to MIL-T-2753s.  The
treneformer8  8erve a8 a man8  of inrulating  the light unit from
the high voltage of the rarier  circuit. when a 1-p filamant  opeae,
the continuity of the,primary  rerier  circuit ir maintained by the
Lnaulat ing traorrformr.

Linht  Base  and Tramsformar Ifowinnr. Where required provide L-857
bare8 that conform to the requirement8 of AC lSO/S34942.  The
ba8e8  COMi8t esrantially  of a cylindrical body with top flaage
and cable entrance hubr;  an internal grounding lug may be rpeci-
fied by the wer. The intUMl,  #X=diPg lug ir ured  where bare8
am interconnected with the duct and the ground wire ir inrtalled
through the duct eyrtam. Certain application8 may require addi-
tional entrance hub8. Provide nece88ary  cover8 a8 dercribed  in
AC lSO/S34S=42.

Remlatora. Rwide L-828 coxmtant  current regulator8 thatconform
to the requiremntr  of AC lSO/S345-14 The regulator ir de8igraad
for atep brightPa  control without interrupting load current. The
a88embly  ha8 lightning arrebter8, op8m  circuit and overcurrent
protective device8, aad a local control #witch.  All pnrtr  are
ruitably  wired at the factory a8 a emplate arrembly.  Serie8
di8connactr  are required but are not furnirhed  with the regulator;
various rating8 are available.

Control Panel. Syrtem cantrolrr  uny ba faatallad  in the exi8tilkg
control panel  if 8pace  i8 available. Otherwire,  provide an L-821
remOte  cktrol p&l that conforrmr to the reqtire8mtr  of AC lSO/
5345-3. The panel coorirrtr of a top panel  plate and houring,
toggle  8titche8, terminal boardr,  and bright-88 controlr,
a8 required. The eiee  of the panel and the nuaber  of
componentrtobemountsd on the panelmurtbe  rpecified  for each
inatallatioa. Iir  8reaa  ulaere  lightning i8 prevalent, lightning
arrertors  my be installed  .at the termin  point8 of thtr panal.

Auxiliarv Relay Cabinet. L-s41  auxiliary relay cabinet aeremblier
manufactured in accordauce  with AC lSO/S34S-13  can be obtahted  for
U8a in 4bVOlt  m COntrOl  CitcUit8.  Tha a88alUbly cOMi8t8 Of'-
eXBClO8Ur8 coutaining a DC powr  8upply,  control circuit protection,

Par S
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1 .

and 20 pilot ralays. Inareaswhem ll&tnlz@l6p2walent,
~arrsstrrrrraaybe~~~atth4terminalp~ts~
this cabinet.

Cable. Cable for the series~llgkting  circuit  shsll  be single
=ctor  (# =#8AwO  Is usuallysuiriclent),  yw insulation,
sultablc  far direct earthburial,TgpeB  orC.ln accordance with
Adtisw  Clreular 150/5345-7.  Ccsrtml cable for 120  VAC control.
circuits  Sbal3.  ConfonitoAdvlsary  Circular 150/5345-T,  !Eype A QT C,
6oo-vat lnsulatloa.  I'Wberl2AUGcaxktorsarecQapsonlyusedb~
the designer laay choose other  rises  to fit the med. Acceptable
substitutes are cables ccninrmdng  to Inmlated Pm Cable wee~-6
Assoclatlar .(IpcEA) PubUcatlm  lo. S-66-524 for the !Cype  c cables
andlo. ~-19-81 WrtheTypaA and B cables. Cables forinstallatim
In sawed cuts In pa-=t,usadfarc-ectiagU@htlngiixturetlto
the6ecaxdazyar6er%e6l&@tingtransforsmB,
stranded, type !rEwB.

sballbe #lOAWG,
Cablaforlavvoltage#:  cc&ml clrcults  shall  *

c~~toIhrralEl~~catianAdndnistrstlaa(REA)Bullstin  345-14,
Speclflcatlon pEb23,  or RlcA Bullatln 345-67,  Speclflcatlan PE-39.

Connects.  Rovlde L-823 camectar64zo  spllce  the Id24 prlmsry
cables. !rhesoc-arsccni~totharequlrementsof
AC 150/5345-26.  Use prelnsulatqd  crlaip-type camectars  suitable  for
lnstallatlm  In wlhways for spllces  from the #10 Kiwi? wires  to the *
centerllneandta&dum 6-e inset  fixtam leads.

Tam.  Provldeplastlc andelectrlcalinsulatingtapes  ofthetypes
speclfled  In AC 150/537MO,  Item L-108.

Cmduft andDuct. Fruvide caAult8 and ductsthstcariarm  tothe
re&rswnts  at AC 150/5370-l0,  It- L-110.  Flaxlble condtit  shall
be2-inch(Fal~6sd,l~dtight,withprotectltrepla6tlc  coverIng.

Concrete. Provide cameteand  relnforclng steeltbstccmformto
tb q#lcable.provl6lam  at AC 150/5370-10,  Item P-501.

AdMslvesandSealants.  Selectpaaterialstbstcanicm  tothe
reqteemsnts  at AC 150/5370-10:  Itcln  p-605,  ~spc III; ~-6ti;  or
Specificatl~  FAA-EG2373.  Otheradheslvqs  and s@ers  smybe
urrcsdiia~~by~ela?alA!sMatrictOrircecbthe
Federal Aviat$m Aamrnietratlare

(1)  -z* Seal wIreways (mu kerfs)  wffh  a U&d-type
Use material described in Itaaa  p-6& Speclflcatlan

FM-E-2373  ~tcrialPPayalsobeused  iaflexfblspawsna~ts.
Select Plaferialthatls  cQqpatlblewlthth+pavemxrt.  The
p&gtempergbre  &.hot-pomedmterlals  shallnot  exceed

.
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.-(2) Inset Fixtures. Fixtures are held in olace  with Item P-606
material, liquid forx  and paste.

(3) Joints. Use joint sealing material conforming to Item P-605
across rigid paveme+  joints.

6 . IN8TALIATICN.

a. General. This section recommends  installation methods and techniques.
Other methods and techniques, and variations of those outlined here,
may be used provided they are approved by the appropriate FAA Airports
District Office. Correct placement of the lights is of prime
importance; to achieve this, careful attention to detail is required.
The light beam must be aligned parallel to the centerline of the
runway with a tolerance of 21/2o.  The lighting fixture must
be level and the top of the fixture edge must be between +0 i&h
and -l/16  inch from the. pavement top; see Figure 2 for application
of tolerance on crowned  paveamnt  sections. To achieve this result,
the light base, whether in one piece or in sections, must be aligned
and held in place with jigs until finally secured. This method of
installation requires surveying that is precise. The installation
must  be made with utmost care to avoid remedial action which is very
costly.

b . Transformer Base (L-857) and Conduit System.

(1) New Rigid Pavement. This system is preferred but requires care-
ful attention to detail during installation. One of two
conditions will be encountered during installation: the edge of
existing pavement will.be  available .as a reference for the new
bases; or no existing edge is available and the bases must  be
set @@in  space." The availability .of an existing pavement edge
simplifies the task of locating the light base. Rowever,  in
both cases a jig or fixture is required to hold the base in
position while the concrete anchor is placed. See Figures 4 and
5 . Elevation of the base with respect to the runway surface and
azimuth with respect to the centerline are two parameters that
must be met. It is absolutely necessary that the elevation of
the flange be at least three-quarters of an inch below the
pavement finfshed  surface. If less than three-quarters of an inch
is left after paving, the lighting fixture will be unacceptably
high. If more than three-quarters of an inch is left, adapter
rings can be used to bring the lighting fixtures up to the correct
elevation. Spacers and adapter rings are basically shims and can
be used to bring the lighting fixture to the correct elevation.
At each light location, make an excavation in the runway base
which is large enough to accommodate the light base, the
reinforcing steel cage, and concrete for the anchor. After the

-.
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excavation is completed, the light base and reiaforcing  steel
WW are i~talhd aad held in place with the jig. See Figure
4. The jig will establish the elevation and azimuth of the
base and suintain this position until  the concrete and anchor
are placed. A reconmeaded  practice is to connsct  each base  to
the conduit  system with a length of liquid tight flexible
conduit as in FLgure 3. Flexible conduit will allow adjust-
msnts  in light base alignmsat  before the concrete anchor is
placed. Care  must be taken while placing the concrete anchor
that neither the jig nor the light bese  alignumnt  is disturbed.
The jig Bust remaia ia place uat%l  the concrete has set. During
paving operations the light.base  msy  be fitted with a steel
cover plate (mud plate). See Figure 4. After the paving train
has cleared the light base, rem excess concrete from the top .
of the base, and the edge of the opeaing  around the base should
be finished to a smooth  radius. The surface of the pavement
around the light base must be level with the surrounding pave-
ment; dished and mound areas are not acceptable. After the
pavement  has hardened, check the elevation of the top flange in
relation to the finished surface. It may be necessary to
install a flange ring, or flange and spacer ring, to bring the
light fixture to correct elevation. Next, install primary cable,
transformsrs,  and connectors. Connect lighting fixture to
secondary cable. Install "Q' ring gasket and torque holddown
bolts to manufacturer's recoam8ndatioxm.  If the paving tech-
ique utiliees  more than one "pass"  of the paving machine, the
above procedure is altered as follows: a sectional light base is
required; after the bottom sectioa has been installed as
described above B the first pass is campleted.  The flange is
then cleaned and the next section is iastalled  with a sealant
equal to RTV-118,  as rmnufactured  by General  Electric Company,
between flanges, and torqued  in place. The paving proceeds,
and the fixture is installed as above. Base and conduit systems
are subject to water intrusion. A well-designed system will be
equipped with drains at the low spot!.

(2) New Flexible Pavement. A sectional base is required for flex-
ible pavement. The bottom sectioa of the light base (including
concrete anchor) and the conduit system are installed in the
runway base as described in the preceding paragraph. It is
then paved over. The light base, concrete anchor, and conduit
backfillmust  not be higher than the base surface. After the
paving is completed, a 2-inch hole is bored to accurately
locate the center punch mark of the bottom section cover plate.
This hole is used to msesure  the actual distance from the top
of the pavement to the top of the cover  plate. An extension
thtraquarters  of an inch less than the distance from the
pave-at to the top of the mud plate should be obtained.
Also,
allow

par6

obtain a three-quarter-inch flange ring to
for future adjustment of elevation. When
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.-.
the extension is received, a hole one-half inch larger than the
diameter of the light should be drilled and the extension,
flange ring, and light fixture installed as described above.
The space between the walls of the hole up to the top of
the adapter ring should be filled with liquid P-606 sealant.
See Figure 6. *

(3)

(4)

Flexible Overlay. The installation of a light base and conduit
system in a pavement to be overlaid is similar to that of a
new flexible pavement except the bottom section of the light
base and the conduit are set in openings made in the existing
pavement. The requlred.concrete  anchor and encasement of the
conduit will be similar to that described in (2) New Flexible
Pavement. The use of a short length of liquid tight flexible
conduit is necessary to allow proper alignment. The reou3inder
of the installation la as described in the preceding paragraph.

Rigid  Overlay. The installation of a lighting base and conduit
system require8 a'comblnation of techniques outlined in
preceding sections of (1) New Rigid Pavement, and (3) Flexible
Overlay. The base and conduit are installed as in (3);
concrete is placed as in (1).

C . Inset Installation.

(1) Rigid Pavements. Drill holes or recesses in the pavements
to accommodate  the light fixtures. Saw wireways  to accommodate
electrical circuits. See typical installation details in
Figure8 7, 8, and 9,

(a) Pavement Drilling and Sawing. Provide appraPrimately  l/4-
inch clearance for sealer material between the bottom
and side of the lneet base receptacle and the recess.
Provide extra depth where sawed wlreways cross pavement
joints. See Figure. 7 for detail.

(b) Light  Fixtures. Install centerline lights to follow the
longitudinal pavehrent  contour. Place touchdown zone
lights level in a horizontal plane. Unless otherwise
epeclfied, the tolerance for being level is 21/2  O.
Se& Figure 2.

L Rlor to’placing the inset base receptacle in the drilled
hole, clean all external surfaces to assure an adequate
bond between fixture, sealer, and pavement. Sand blast
if necessary. Avoid handling the fixtures by the leads.

.----
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2

Orientate the fixture and l rrmge.the leedr’properly with
re8pect  to their rplicing porition  in the wirewayw  Use
temporary dem,  if required, for blocking the wirewey
entrance Lnto  the drilled hole. The @ma  will retain the
realer during ttm retting  of the inret bare receptacle.
The ortiatrtion tolerauce  for the bare i8 +1/2O  frm
a line parallel with the rummy centerline: Rug&,  welb
dariped jig8 are requfrad  to l 88ura proper azimuth,
l levetioa, and level.

Cover the bottom of the inret  b88e receptacle with 6 paate-
type l dhe8Fve material. 1 Place a 8ufficient  quantity of
part*  in tha drillad hole. Place the bare in the drilled
hole to force adhe8ivcl.u~  the 8idar  of the ba8g  at. least
oae-eighth  inch. Care  murt  be taken to work out entrapped air.
.Ure  a liquid realer  (paragraph %a) to fill the 6pace  between
the bare and rid&r  of the hole. ,Liquid rearer  8hould  be
l pplied.only between the-.iaret b88e  regeptacle  and the
8ider  of the hole, andrhould not be applied between  the
ride8  Of the hole and the top 888emb1y.

(cc) wirewaY8. Prior  to the ixmtallation  of the wires in the
pavement, chamfer or round  to ?-inch  radiur  vertical
edger  of the Wireway at intar8ection6  and corneri.  See
Figure 10. Saadbla8t  aad clean wirawayr  to fneure  proper
bond between pavement material and the ruler. If wire-
rolcyr have been wet-8awed,  flruh  there wirewayr  with a
h&gh velocity etrum  of water idaataly  after sawing.
Prior to inotelletion  of the Iealer:,  the wireways  must
bedryandclean.

* (d) Wirer. place  the #lo THWN Wim8 in th@ wirewaye  from the
traxmformarr  near the runway edge to the light fixture
1ead8. Ure an adequete  number (3 feet mahnum  on centero)
of w8dge8,  clips,  or 8imilar  device8 to hold the wires
in place at least one-half of an inch below the payment  6ur-
f8ce. wood  wedge8 and plug8 are not acceptable. fU8tall
the top of the wedge8 below the pavement .rurface. Splice
the light fixture lead8 to the #lO THWN wirer. Use pre- *
iruulated  connector8. Make the crimped rplice  with a
tool that require6 a complete crimp before releaeing.
Stagger  the lOCatiOn Of the 8pliCe8.  Permit no 6pliC66
ia the rtngle conductor wirer  except at each light. If
the in8tallatLon  18 6&e in rtager,  tape or real the end6
of expored  wire8 to prevent the entrence  of moisture.
Seal the wire8 in the wfreuay8  with Item  P-606 m6terial.
Apply in accordawe  with AC lSO/5370-10  aad the followins
8tep8  :

Par 4 Page 9
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(2)

k Pour sealer in wireway  until surface of wire ie covered. .---T

2 If recomended. by the manufacturer, pour clean  eand into
the liquid aealar  until a alight  smount.of  sand show8  on
the 8urfacU. Use clean sand that cau.pass  through a Number
40 rieve.  _

2 Fill the remainder of the wireway  to pavement level with
liquid sealer, but in ao case above pavement level.

k Sealer material extending above pavement surface must  be
removed.

FlexLble  Pavement. Install light fixtures and wires in flex-
ible pmmtent 8imilar  to the inetallation  procedures in rigid
pavements  with the following precautions:

(8)

(4

W

d . Vault.

Clean the holes and wirewapp  imediately  before inatalla-
tim 80 that the clean, dry aggregate of the pavement Fe
exposed.

w (for use on fixtures) so that it
sike up'within 15 minutes.

Uee sealant th8t conform8 to P-606 or Specification FAA-
E-2373 to real wires in wirewayr.

.?--.
Junction  box& mev be installed on runways, where werlays
are 8UtiCiQgted.  See Figure  10. When additional pavement
is requid,  the inset light ir removed and the bare is
fitted with a cover; paving i8 then applied wer tha light
base and junction box. When the paving is completed,
expore  the junction box and light bare by coring. Remove
cover8. Add exten8lons  to the junction box and light
bare. Install  cover on junotion box axtenrfon,  and inatal
light on light  bare extenrion,

in accordance with

(2) Exercise c&e while working In the vault to prevent drill
depo8it8,  iron filingr, inrulation  stripping, or other foreign
rmrtter  deporftr from  collecting on relayo, switches, and other
opemting  component8. Collect and remove all residue as the
inrtallatioa  progrerrer. Use cover8 or shields during installa-
tion and wiring 0 protect component8 from foreign matter.

P8ge 10 Par 6 .--
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0. Cable. Cable iartallat:oa  shall be in accordance with Itex L-108,
Advisory Circular lSO/S370-10. In the event of a conflict between
thi8  paragraph aad L-108, this paregraph  shell govern. Provide
sufficient slack to enable primary cable connections to be xade
above ground. There ohall  be no splices ia the primary  cable bet-
tween  light rtations. Connections of cable to inrulating  trans-
formar  shall be made with L-823 cable connectorr.  Coaaectorr  on  the
primary side  are taped; secondary connections 8re not. U8t rubber
tape, followad  by plastic taps where connector and cable ere joined.
Use only plartic  tape where the two connwtor  halves amet. Tapa
cable ends if connections 8re not made idiately. .

7. INSPECTICNANDTEST.

8. Bare 8nd Conduit Svstew. Inspection and testing of lighting
syrtew during constructionare important. Certain components amy
niat

(ii

(2)

:!@-
(3)

0)

(6)

be accearible  for corrective action after the final installation.

Inspect the installed light unit  to deterxine  if the equipamt
has been installed in accordance with the xanufacturer*s
instructions and at the proper elevation.

Check the alignment of all units to determine if all lighting
fixtures have been installed in accordance with design and
installation  requirements.

Check the fixtures and bases to determine if the securing
hardware has been tightened in accordance with the manufac-
turer'8  instructions.

.Vieuelly  inspect the lighting fixture8 to determine if the
lenser  8nd channels in front of the lenrres  are clean.

Tart vault equipment and prixary  circuit8 a8 rpecified  in
AC lSO/S370-10,  Item L-109 and L-108, respectively.

Measure and record all operating voltage8 and currents, and
insulation resistance.

b . Inset Linhts. In addition to the above, perform the inspection and
te8t for these lights concurrently with the inrt8llation  because
of 8ubaequent  -inaccessibility of soxs  coxponents. &fore filling
wireways, identify and test the secondary series circuit for each
rrubrector of runway for continuity and insulation resirtance  to
ground. Check the insulation resirt8nce~with  8 SOO-volt  (minimum)
insul8tion resirtmce  tester. An acceptable circuit ha8 a resist8nce
of 8t least so magohxs. After fixtures and wirer are inrrtalled,
perform a vi8uel inspection of the sealer in the wireways  and around
the fixture8 to determine if 811 voids are filled and that 8ealer  is
at the proper level with respect to the runw8y  surface. After these

Par 6’. Page 11
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tests have been performed and the lighting circuits are completed,
test the system by continuous operation for a period of not less
than one-half hour prior to acceptance. The tests include the .
operation of each control not less than 10 times.

,
a. MAINTENANCE.

a.

b.

General. Establish a maintenance program at airports where center-
line and touchdown zone lights are installed to insure proper
operation and dependable service from the equipment. The effective-
ness of a systeiP  will soon depreciate unless it is properly msin-
tained. Maintenance recommendations are contained in Advisory
Circular 150/5340-22,  Maintenance Guide for Determining Degradation
and Cleaning of Centerline and Touchdown Zone Lights.

(1) Perform a daily operational check of all lighting fixtures.
knergize  the runway centerline and touchdown 'zone lights and
visually inspect the light output. If any lamps are out or
fixtures are obscured, record the location of the fixtures
and replace the lamps or top fittings containing the optical
lenses. Replace lamps when the circuit is deactivated.

(2) Clean the lighting fixtures regularly so that the system can
meet performance requirements for low visibility conditions.
Clean the lens and channel in front of the lens periodically

in accordance with manufacturer's recommendations. The
regularity and type of cleaning will be dictated by the weather
conditions and the location of the fixtures.

(3) Snow should be removed from around the lights with a power
broom if practical. If it becomes necessary for snowplows
to cross lights, it is recommended that the blade be lifted.
Only  as a last resort should the blade be allowed to come in
contact with the light. Rubber and plastic-edge snowplow
blades are availeble  that are especially suited for plowing
wet or slushy snow. Recoamended  snow removal techniques are
contained in AC 150/5380-2.

-UtDS.

(1) GrOUD Replacement. Group replacement may be beneficial and
should be‘considered. It is recounnended that lamps be replaced
when the number pf hours of operation on the  top brightness step
equals the lamps rated ltfe.

(2) Relamninn. Deenergite the circuit supplying the fixture
containing the burned-out lamp. Remove the top assembly. A
recomwnded  practice is to replace the complete top assembly,
and subsequently relamp  it in a clean, indoor location.
Replace the seals if they appear to be worn or damaged. Before
the top assembly is replaced, clean and dry the unit. Properly

,--
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position and/or  seat all gaskets. Tighten all screws, bolts,
or other securing hardware in accordance with manufacturer’s
in8tructions. (If fixture8 are not properly secured, they
might be damaged by normal aircraft .operations.)

Removal of Water. The lighting fixtures are designed to exclude
both ground and surface water from entering, However,  water some-
times enters and becomes a serious problem, particularly where
freezing temperatures are encountered. If the barer or receptacles
fill with‘water, freezing msy cause damage to the fixture by
shearing the top assembly bolddown hardware or rupturing the base
or receptacle. To prevent this, establish a regular schedule for
removing water especially during the fall and winter months.
Establish a regular schedule for tightening cover holddown  bolts.
If any of the fixtures contain water, remove this water and clean
and dry the receptacle, lamp, and electrical contacts. Properly
position and/or seat all gaBket8  and tighten the hardware, securing
the top assembly in accordance with the mmufacturer%  instructions.

Cable. Check home runs of cables with a SOO-volt  (minimum) insula-
tion resistance tester before the installation bar  been accepted.
Make  records of the resistance values obtained. In order to check
the condition of the system, compare periodic reading6 with the
initial values. In an acceptable system, the initial insulation
resistance value is not less than 50 msgohms  and urually  is much
higher (in the order of hundreds of megohms). If the periodic
checks reveal progressive deterioration or faults, take Corrective
steps promptly.

(1) Make periodic insulation checks by first deenergizing  the
regulator. Monthly checks are recommanded.  Open the series
disconnects. Connect one lead of the insulation reristance
tester  to the load side of one disconnect; connect the other
lead to a proven ground. Operate the test equipment in
accordance with instrument instructioor,.

(2) Maintenance personnel must be cautionQPthat  high open-circuit
voltage is present when the secondary of an energited  constant
current regulator is opened. Troublerhooting is complicated
by the fact that in soate  instances the interconnecting wires
are sealed in the runway pavement8 and the fixtures are
located in an active part of the runway. For this reason, it
is important to check the system during the installation and to
establish an effective preventive maintenance program.

Page 13
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.‘B.

f.

8.

Spare Parts. The importance of stocking spare parts cannot be
overemphasized. Spare lamPs,for  example, should be procured when
the lighting system is+:put  into Operation, and not when the light8
begin t0 80  Out. Expetiience indicates that frantic requests for
imediate  delivery of replacement lamps often cannot be met by the
supplier. Replaceable parts of fixtures and replaceable components
of regulators should also be stocked for maintenance purposes.

Vault. Keep the vault (AC 150/5370-10,  Item L-109) uncluttered to
prevent dirt from accumulating in control compartmenta and to allow
equipment to be accessible at all'tiame.  Mount legible warning
signs  in conapicious places. Make periodic checks of supply voltage
and output current.

Test Et&tint. To ~asure the light Output  Of inpavement lighting,
obtain the equipment described in AC 150/5340-22,  Maintenance Guide
for Determining Degradation and Cleaning of Centerline and Touch-
down Zone Lights. In addition, the following equipment is recom-
mended:

500-volt  (minimum) insulation resistance tester.
Volt-ohm meter and clamp-on ammeter
Rubber safety SlOVeS.
Hot stick.

Other test equipment as required by a particular site. _“.--

Page 14
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+ 1. Advlroay  Clrcuhr  ( A C )  00-2,  F e d e r a l  Re@ter,  Advircay  Cimalar
CheckUat nad.=atus  cfFederalAv%atIcuRqplatlam(FAR),~
trl~lly,caltalnothe  lletlng  afallcurxmt
cl2malarr  and cheqpr thereto.

lsmances  of advlrory
It axplains  the ClrcuYu !ndbcrrirrql:

6~~andgiwrinrrtructlQIlfcffaoderiaeabviq~circubrrthatare
ior sale ar well a6 theme distributed free of &a~. AC 062 also
glvar  lnstructlamfar arderlqgtheFederalAvlatlmRegulatlaar.

(1) AC ~2,FederalRegistcr,AdviaolyClcuhr:Cbbokllrt  and
Statue  cb Regulatlau3~

(2) AC 150/5000-3,  Addrem List  for RcgicoaZ Airport6  Dltislau  and
Alz3iortr Dbltrlct  OffIces.

(3) AC 150/5$b619,  Taxlway CaMrllne  Ll#xtln& Syrtem.

(4) AC 150/5340-22,  Maintenance Guldt fcr  Dctsrppzning  Degradatlai
andCleanIng  uf CenterllneandTaacWamZadLlglztr.

(5) AC 150/53443,  Specificatlar  for L-821 Alrpti Llghtlq Panel
forReamteControlofAlrportLl@tlng.

(6) AC 150/5345-7,  Speclflcatlan  f= L.&b underground  Electrical
Cables for.Alrpoxt Llghtbg Circuits.

(7) ACCEi5:5-10,  Spciilcatlcn  for ~-828 ~cntstant current
l

(8) AC 150/5345-13,  Spclflcatlar  for L-841 Auxiliary  Relay'Cablnet
Assembly far Pilot Control of Alrport Ll#rtlw Clrcultr.

(9) ~b~O~5~~~Speclflcatlcm  for b&3 Plug and Receptacle,
.

(10) AC 150/53b5-k,  FM Speclflcatloa 6857,~1~-pe  LQht  BWCIB,
TransformerHamingand  JunctlarB~.

(11) AC 150/5$+46,  Speclflcatlm  for Semlflmh AIrpact  Lighta.

(12) A&Cl%/534547,  Isolation Traruformerrr  for Airport Llghtlng
.

(13) AC 150/53&2,  Snow Removal Tecbnlquee Ukru In-Pavamnt
LlghtingSy7lterarr ar8 Instalbd *



AC 150/5340-4CZ  CHG 1 11/14/75 1
Appendix 1

*

2.

3*

4 .

5 .

b . The latest Issuance of AC 150/5370-10,  Standards for Specifying
: Ccmstntction af Airports, uh%ch can be farad  In AC 00-2, may be

obtained from the Superintendent of Documents, U.S. Gcwernment
printing Office,  Washiagton,  D.C. 204s.

Obtain  copies of Bairal  Eleckrlficatian AdministratIon (RM) Bulletin
345-14,  Speclf'icatian  -23 for Telephmo Cables for'Dlrect  Burlal,  and
REA Bulletin 345-67,  Speciflcatlcn  PE-39 for Fllled Telephme Cables,
from U.S. Depaztment  afAgricultm,  FkralElectrlficatiaa  Admbietratica,
Inimwia  Semkes  Mvmm, Washington, D.C. 2a250.

Cbtaln  copies  of HUtixy  Speciflcatlar  MIGT-27535  (ASG), Tramformer
Power, Ieolatian: Series Clrcult,  Airport Li&htin& General Specifl-
catianfor,  fra~Camending  Office,  EavalSupply  Depot, 5901 Tabor
Avenue, Philadelphia, Pennsylvania 19320,  Attention: Code CDS.

C&tab  copies of Specificatia3  FAA-E-2373, Adhesive Ccaqp&,  TWCN
Caapoaent for Sealing Wire in Fltible Pavements, fromFederal  Aviation
Administratim,  Configuration Coatrol Branch, AAF-l.lO, &IO Independence
Avenue, S.W., Waehingtoa,  D.C. 20591.

IFCEA  Publlcatlons  S-66-524, Cross-Ilnked-tbermoeettln%polyethyl~~
insul.atedWireandCablefarthe Tmmmlsslan  and'Matribution  of
Electrical Energy, and .~-19-81, Ribber-insulated W$re and Cable for the
TrammissIon  and Mstrlbutlcm  af ElectrIcal  Energy, my be obtained
fran the lVatlona1 Electrical &nufactuXWw  Assoclatlea,  155 East  44th
Street,NcwYork,I'bwYork 10017. *

._---- -
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0 - Unidkectionol  touchdown zau fi@
bar-3  6@tr per ba

0 - BidirectDnd  rcnwoy  centerline
b#bI whit.  bolh  diredonr

r o w - pmntepna  lights white (w)  one
dRlR~~  on0 red (II OPPorita

1 Conterlinr light8 may k offrot 2’ to the right  or left of thr  runwoy centrrlkm lo avoid
the centerline paint mrklmgs.

2 .  Thr crntorlinr  l i g h t s  m a y  hour  0  longitudimal  lolrroncr o f  2 2’. o  lotrol toloronce  o f  ? $4’.

3. The lost  3000 - foot to 1000 - foot DIetion  of lhe  runwoy contorline  dlrploys  on alternate
red and whit. light rignol.

4 .  lk  lort  IOOO- foot rrction  of tha runwoy crntrrlinr  diaployr  on all rod signal .

5. Thr  touchdown zono l ight bon or0  not required to br locotrd at thr somr  stotionr  08  the
cmtrrline  lighta.  Sor  figurr 2  f o r  configuration.

FIGURE  1. RUNWAY CRNTERLINR  LIGHTING LAYOUT
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~ TIE-  @AR
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L ANCHOR

BASE AND OR
SUBBASE
VANES

SOBtIRADE
VARiEB

FI&RE 3. SECTION THROUGH BASE AND ANCHOR. BASE AND CONDUITSYSTEM,
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JIG FOR ALIGNING BASE \
1 3

& I

AOJUSTABLE TIE - BAR CAGE* 4

PC CONCRETE ANCHOR _,

SUBBASE

NOTE:

I. COVER PLATE
CONSTRUCTION

Page 4

SHOWN FOR ILLUSTRATION ONLY. USE OF MUD PLATES, P
RINGS EXTENSIONS, ETC,DEPENDENT  ON PAVING TEtiHNlDUES  . 8 ,“-’
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I
ALIONYLNT  JIQ L EXISTtNO PAVEMENT-

r I \
8
I

.

NOTE:

I. IiOVEU  PLATE SHOWN FOR ILLlJSfRATlON  ONLY. USE OF  MUD PLATES, ’
CONStRUCTION RINGS, EXTENSIONS,ETC.,‘DEPENDENT  ON PAVING TECHNIDUES
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FIGURE  7. TYPICALWIREWAY INSTALLATIaJDETAXLS FCRTOUCHDWN ZONEANDCENTERLINE  LIGMCS
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Make  b@h  and

s;rrwMi  OUAIL  41

JOINT INIUISECTIUN

DE TAIL -A’

.

NOTES

l. * Place  w i r e s  not l e s s  t h a n  l/2” below existinq  join1  sea t  compound ,  variable,  s e e  S e c t i o n s  A  - A
and  e-8  f o r  d i m e n s i o n s .

2 . The  d i m e n s i o n s  o f  cored hole  f o r  Iht  L - 8 5 0  8s  f i x t u r e  ore:  - D e p t h  4”  - Diqmeter  -

I2  l/2..
;
s

.. .

FIGUf@  8. TYPICAL  INSTALLATUJN  DETAILS, INSET TYPii  LIGHTING FIXTURESw9
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Appendix 2

TYPIC&.  TRANSFORMER HOUSING INSTALLATION DETAILS

0 Awe.  5OOOY 2.,.
CAUCI?olUNTWLU
m  1-zor

4-v.- IO  8ecQDAnv----  4.5-c -10  sccomMvwlnc- L@mm  C*wm.  =c TRANSFORMER CONNECTIONS -TYPICAL

wnC8  10  TOUCNDWN T O  CumnLme  LIONTS
Now  I

ZPI  LlaNlS  TNnouaN TaaowN  cAa!E  cN?rANcc
C U L L  caTnANcc  NW Nus

SECTION 0 - 0

m:

I.  TRE PRIMARY  CABLLS  ARE INSTALLED IN ACCOROANCE  W I T H  ITEM  L-106 OF

STANDARDS FOR SPEClf  YING  CONSTRUCTIOI  OF AIR P0R.k..

E.  CABLE  CONNECTORS-NUMBERS REFER TO SPECIFICATION  L -823  FISURE

NUMBERS.

EGURE  9. TYPICAL HUEING IX3TALLATIOE  DhTAII%,  XIIShT  TYPL' IZCFlTIl~G  FIXTKES- - - .-

*
.
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4. iesiqn  and fobficote  the j&ion bon  IO meal  t h e  f o o d
rew*emenls  i n  speciftcaiti L- 850.

‘2.  Fill junction bon with o commerdol  non-setlinq  moterlol.
This  motnlol  i s  used  t o  prevenl waler  f r o m  collecting
h fhe junction b o r

1. hstoll lhs j u n c t i o n  b o x  l e v e l  w i t h  t h e  svround,inq  po&nts.

8. Ziic  plate  t h e  bar and Cover  t o  oermit  ins~ollotion

S.  Provide o suitable  qoshel ond grommets lo cmtgir
nsn-sellhq  moteriol  il jmction  b o a .

* md & v i c e  fn povemenh.

s FIGURE 11. JUNCTION BOX FOR INSET FIXTURE INSTALLATIONS

*t
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\ ,  / LlGtlTlNG  FIXTURE,  L-  650,

P-l 2 0 0 W  T Y P E  8 . .
0 \

REGULATOR LOCATED
e
/ SER1E.S  LOOf,

IN VAULT [ TOUCHOOWN  ZONE1

LIGHTSr

LIGHTING FIXTURE, 200

W A T l S , L - 6 5 0  T Y P E  A

,---\0 \
L - 8 2 8

k \! SERIES LOOP,

\ 0 CENTERLINE ZONE]
0

CONSTANT CURRENT \,d LIGHT?
\

’ REGULATOR LOCATED
/H---w \

IN VAULT I \‘ 4 TRANSFORMER, L-830
200 WATTS 20/6.6
APRPS,  IN  L -657  BASE

FIGURE  12. ONE LINE DIAGRAM, TYPICQZ  SERIES LIGHTING CIRCU'I~.
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F U S E D  C U T O U T ,

CONTROL, 7 &*I2 AWG

WIRES. SEE NOTE .I

L -828
~$WSTAN T

I

C U R R E N T  1
S T E P -  T Y P E  1
REGULATOR 1

.
WITH INTERNAL ,
PRIMARY OI L

SW ITCH I

I

I ”

I.
I

. .
I

I OUTPUT I
Lm- --I *

?P

v-
LIGHTNING

i?

/

ARRESTOR

SERlEi  CUTOUT (FURNISHED  W I T H

TO SEXS  RUNWAY REGULATOR)
NOTE

LIGHTING CIRCUIT
I. TtllS MttnOO  $~,tl$fAiCtoRY fOR  OIL WAY COltROL  C I R C U I T  Ltll6tHS  U P  TO A P P R O X .  3 0 0 0  fT. O R

WtRt  VOLTASC  D R O P  I S  N O T  tXtt8SlVt. WERE VOLTASE  D R O P  I S  ExCESSlYE,  RESULTIWB  I N  100
VOLTS  O R  LESS A T  REQULATOR  CORTROI.  TERYIRAL.LOU  VOLTAOE  DC C O N T R O L  MUST S E  U S E D .

.

FIGDRE 13. TYPICA& WI&G DIAGRAM.  t-B28 REGULATOR WITH
INTERNAL  CONTROL FOWR  AND F+RIMARY  OIL SWITCH

,
Page 13
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L-821  CONTROL
PANEL H(  TOWER

I

7 -VcRtlZ  AWG
WIRES 3
SEE NOTE 2

NOTES
.-.

-

I. AS A MlNtMUM  THE  ELECTRICAL INSTALLATION SblA*wL  CONFORM
TO APPLICABLE SECTIONS OF THE NATIONAL ELECTRICAL CODE
AND LOCbL  CODES

2. 40  V  DC MAY SE USED, SEE NOTE I FIGURE ‘13.

3.  WHEN COUNTERPOISE WlRE  IS REQUlREO  IT SHALL.SE  INSTALLED
IN ACCORDANCE WITH ITEM L-406  OF STANDARDS FOR SPECIFYING
CONSTRUCTION OF AIRPORTS.

4. LlQl+TNlNG  ARRESTORS ARE FURNISHED WITH &-SOS  REGULATOR.
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FIGURE 14. TYPICAL WIRik  DIAGRAtk  Ld28  REGULATOR WITH
RXJ!ERNAL CONTROL POWER MD PRIMARY OIL SWITCH'\


